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off and the volatiles removed at 50 °C using rotavapor. The product was redissolved in anhydrous THF, filtered through silica gel to separate a brown impurity. After evaporation of the solvent, a quantitative yield of a viscous, colorless liquid was obtained and stored at +4 °C.
For the functionalization with BIB-APTES, piranha-cleaned silicon substrates were immersed in a 10 mM BIB-APTES solution in anhydrous toluene for 4 h at 55 °C, left overnight at 30 °C, washed and gently sonicated with toluene, acetone and ethanol and dried with a nitrogen stream. The functionalized substrates were stored at room temperature in the dark until use.
GRAFTING-FROM OF PDMAEMA BRUSHES BY SI-ATRP
Poly(dimethylaminoethyl methacrylate) (PDMAEMA) brushes were grown by means of surface-initiated atom transfer radical polymerization (SI-ATRP) as previously described 2 (Scheme S1). Briefly, each initiator-functionalized substrate was placed in a nitrogen-purged Schlenck flask and covered with 5 mL of a polymerization mixture prepared as follow. In a nitrogen-purged Schlenck flask 0.312 g (2.0 mmol) of bipyridyl and 0.144 g (1.0 mmol) of copper(I) bromide were dissolved in 6 mL of a 4:1 v/v methanol-water mixture previously degassed by bubbling nitrogen. 14 mL (83 mmol) of degassed DMAEMA were added and the mixture was stirred under nitrogen to obtain a homogeneous solution. For polymerizations with added deactivator the polymerization mixture contained also 11 mg (0.05 mmol) of copper(II) bromide. Polymerization proceeded at 30 °C for different times to control the brush thickness. After polymerization the samples were rinsed extensively with ethanol, gently sonicated in the same solvent and dried under a nitrogen stream.
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Scheme S1. Synthesis of grafted PDMAEMA brushes by surface-initiated ATRP.
SYNTHESIS AND INCORPORATION OF SILVER NANOPARTICLES INTO PDMAEMA BRUSHES
An aqueous suspension of negatively charged silver nanoparticles were synthesized according to a reported procedure 3, 4 . Briefly, 0.15 g (0.88 mmol) of silver nitrate were dissolved in 25 mL of water and this solution was added under stirring to a solution of 0.50 g (1.7 mmol) of trisodium citrate and 0.25 g of poly(vinylpyrrolidone) (PVP10, Mw ~ 10000 g mol -1 ) in 125 mL of water. The resulting solution was poured in a three-necked, round-bottomed 250 mL flask equipped with a mechanical stirrer and a dropping funnel. The solution was cooled in an ice bath and an ice-cooled solution of sodium borohydride, obtained by dissolving 12 mg (0.32 mmol) of solid in 30 mL of water, was added dropwise under stirring. The resulting dark brown suspension was left under stirring for 5 minutes after the addition, aged at + 4 °C for 24 hours before use and stored in the dark at that temperature. HR-TEM showed particles with an average diameter of 11 ± 1 nm with high crystallinity and sharp size distribution. The aqueous particle suspension displayed the characteristic surface plasmon resonance peak at around 400 nm associated with silver nanoparticles of dimensions lower than 30 nm. Zeta potential measurements confirmed that the particle surface was negatively charged
(-30 ± 3 mV) due to strong adsorption of citrate molecules.
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PDMAEMA brushes were immersed into aqueous 0.1 M HNO3 for 1 h to allow complete protonation. The brushes were then washed with water, dried with a stream of nitrogen and dipped in the silver nanoparticle suspension for 10 min under gentle stirring. Eventually the particle-loaded brushes were washed with water, sonicated in the same solvent for 5 min to detach loosely-bound particles and dried under a nitrogen stream.
CHARACTERIZATION TECHNIQUES (OTHER THAN PAS)
Brush thickness was routinely measured using a Filmetrics F20 reflectometer. Each data was the result of three measurements on different spots of a same sample. Scanning electron microscopy (SEM) was performed, on samples fixed on conducting carbon tape, using a Jeol JSM 7600f Schottky
Field Emission Scanning Electron Microscope. High resolution transmission electron microscopy (TEM) was performed using a JEM 2010 equipped with a LAB6 electron gun (beam energy 200 keV) and a Gatan CCD camera allowing high resolution imaging. Atomic force microscopy (AFM)
pictures were acquired on a Ntegra Aura AFM (NT-MDT) device in tapping mode, with NSC35/AIBS tips (μmasch). X-ray reflectivity (XXR) measurements were performed on a Panalytical X'Pert α1 instrument using a thin film attachment, in the 2θ range of 0-7° at 0.001° (2θ) s -1 , operating at 1.6 kW power under Cu Kα radiation (λ = 1.5416 Å). Experimental spectra were fitted using the Panalytical software Reflectivity. UV-visible absorption spectroscopy was performed using a Jasco V-630 spectrophotometer. Zeta potential was measured using a Malvern Zetasizer APS Nano.
Water contact angle measurements were performed using a Krüss Easy Drop Standard with DSA1 software. A 2 μL-drop of HPLC-grade water was deposited and the contact angle measured after 5 s.
Each WCA value is the average of at least three measurements performed on different spots of a same sample. X-ray photoelectron spectroscopy (XPS) analyses were performed using a PHI-5500- 
ESTIMATION OF THE BRUSH PARAMETERS
Using a surface density of initiator molecules σi = 0.4 nm -2 the chain average molecular mass
Mn was estimated, assuming that all initiator sites induced polymerization and grew with an identical rate, according to eq. S1:
where NA is Avogadro's number, h and d the thickness and density of the brushes, respectively and Γ the surface coverage. Since the fraction of initiator molecules that induces simultaneous polymer growth is undoubtedly less than unity, it should be noted that the Mn values of the PDMAEMA brushes listed in Table S1 The original aqueous suspension of silver nanoparticles displayed a sharp peak centered at 400 nm which is characteristic of monodisperse silver nanospheres with a mean diameter < 30 nm and is the fingerprint of a dipole surface plasmon resonance (SPR). SPR is known to be highly sensitive to variations of the particle aggregation state and of the refractive index of particle-S12 surrounding medium. Three brush samples (PB21 AgNPs, PB40 AgNPs and PB74 AgNPs) with different thicknesses (21, 40 and 74 nm, respectively) were grown on glass substrates and loaded with silver nanoparticles. The UV-visible absorption spectra of the resulting particle-brush nanocomposites ( Figure S5B ) revealed a broader, tailed and red-shifted band compared to that displayed by "free" nanoparticles. This could be a consequence of both steric and optical effect.
Brush-embedded silver nanoparticles are closer to each other due also to the collapse of polymer chains upon drying. The particles experience also a significant variation in the refractive index of the surrounding medium, passing from water (nwater = 1.33) to PDMAEMA (nPDMAEMA = 1.52).
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Figure S6. XPS spectra for 50 nm-thick PDMAEMA brushes before and after protonation, after loading of silver nanoparticles. A) survey, B) calculated atomic % and C) high-resolution spectra (for C 1s, O 1s and N 1s).
To perform XPS studies the sample referred to as PB50, was cut into three samples of which two were protonated and only one was eventually loaded with AgNPs. The C 1s and O 1s high resolution spectra for all the three kind of samples showed easily recognizable features for C-C (284 eV), C=O (289 eV C 1s and 531.5 eV O 1s), C-N (533 eV). The N 1s spectrum showed clearly the tertiary amine group at 399 eV and a shoulder at 402 eV indicated that a minor fraction of the amine groups was in the protonated state. After soaking in dilute nitric acid, along with the 399 eV peak, this shoulder at 402 eV became more pronounced confirming that the protonation step was successful.
In addition, a peak at 406 eV appeared which was assigned to the nitrate anion. This peak was underestimated, suggesting that some nitrate anions were stripped off by the high vacuum. is collected by two high-purity germanium detectors (HPGe) each one located at 4 cm to the sample.
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ADDITIONAL NOTES ON PAS TECHNIQUE AND RESULTS
Scheme
The final kinetic energy of positrons corresponds to the potential difference between the sample and the moderator. Between the moderator and the sample there has to be a potential difference of at least 1 kV so as to have an high enough transport efficiency. To obtain implantation energies between 1 keV and 20 keV, the tension of the whole apparatus must be increased until the eighth tube and, for the energy range between 0.1 keV and 1 keV, a potential applied to the sample between 0 and 0.9 kV is required.
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CALCULATION OF THE POSITRON MEAN IMPLANTATION DEPTH (PAS)
The S, W and F3 parameters are shown in Fig. S8 
where m, r and A are empirical parameters and Γ is the gamma function. The most accepted values of these parameters are m = 2, r = 1.6 and A = 40 μg cm -2 keV -r (when z is expressed in nm).
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For the monodimensional probability distribution function in eq. S2, the mean implantation depth is given by:
The PDMAEMA samples which PAS results are showed in Fig. 2 (article) were modeled as composed of two layers: i) the brushes layer characterized by the thickness indirectly measured with XRR and the density estimated with VEPFIT and ii) the silicon, a semi-infinite layer of 2.33 g cm -3 density.
The Makhov profiles for the bilayered samples have been approximated with: 
